Abstract: Objective The aim of this work was to investigate the serum homocysteine (Hcy) level and severity of hepatitis B virus (HBV).
Introduction
Hepatitis B is a disease caused by hepatitis B virus (HBV) infection, which mainly causes inflammation and multiple organ damage [1, 2] . According to World Health Organization (WHO) epidemiological data, about 200 million people worldwide have been infected with HBV, and about 600,000 people die every year from HBV-related diseases [3] . China has a heavy burden of HBV infection. Epidemiological studies show that the number of HBsAg positive carriers in China is over 100 million [4, 5] .
The liver is an important organ of amino acid metabolism. Damage to the liver induces the disorder of Hcy metabolism and can further hyprehomocysteinemia. Moreover, Hcy accelerates the progression of liver disease by oxidative stress, therefore resulting in damage to hepatic cells. When the hepatitis B virus invades the body and causes liver damage, it will lead to the disorder of amino acid metabolism and change in the serum amino acid spectrum. Hcy is a non-proteinogenic sulfurcontaining α-amino acid biosynthesised via methionine demethylation [6] .
The main metabolic organ of Hcy is the liver. With the gradual aggravation of liver tissue damage in HBV patients, the activity of methionine metabolic enzymes decreases due to parenchymal cell damage and the plasma Hcy level increases gradually [7] . The elevated serum Hcy increases the oxidative stress on the liver and leads to the injury of hepatic cells [8] . Therefore, serum Hcy can be used as a biochemical marker to reflect the degree of liver injury in patients with Hepatitis B.
Materials and methods

Patients and controls
72 patients with chronic Hepatitis B and 28 healthy controls were included in this study. Of the included 72 chronic HBV hepatitis patients, 20 had mild disease, 31 had moderate disease and 21 had severe disease. There were 49 men and 23 women with the mean age of 45.2 ± 12.6 and a mean course of disease of 7.02 ± 2.64 years. The mean age of the healthy controls was 42.7 ± 8.6 with 17 males and 11 females.
Ethical approval: The research related to human use has been complied with all the relevant national regulations, institutional policies and in accordance the tenets of the Helsinki Declaration, and has been approved by the Medical Ethics Committee of People's Hospital of Fenghua District.
Informed consent: Informed consent has been obtained from all individuals included in this study Serum Hcy, ALT, AST and TBIL examination 5 ml peripheral venous blood was obtained from patients and healthy controls and was centrifuged at 3000 r/min for 15 minutes to obtain the serum and was stored in the refrigerator at 5℃ for the next use. Serum Hcy, ALT, AST and TBIL were measured by automatic biochemical analyzer (SIEMENS ADVIA 2400).
Statistical analysis
Spss17.0 software (SPSS, Inc., Chicago, IL, USA) was used for data analysis. Prism 7.0 (http://www.graphpad. com/scientific-software/prism/) software was used to draw the statistical figures. The measurement data was expressed by s x ± and compared between groups by F test. Correlation between Hcy and ALT, AST, TBIL was analyzed by Pearson correlation test. Two tails P<0.05 was deemed as a statistically significant difference.
Results
Serum Hcy, ALT, AST and TBIL levels in different groups
The serum Hcy, ALT, AST and TBIL levels of the control, and HBV hepatitis mild, moderate and severe groups are shown in Table 1 . Significant statistical difference was observed for serum Hcy, ALT, AST and TBIL in different groups (p<0.05). The serum Hcy, ALT, AST and TBIL in the severe group were significantly higher than those of other groups with statistical difference (p<0.05), Figure 1 .
Correlation of serum ALT, AST, TBIL and Hcy
The correlation between ALT, AST, TBIL and Hcy were analyzed by Pearson correlation test. Significant correlation was observed between serum Hcy and AST in the moderate (r=0.43, p<0.05) and severe disease groups (r=0.63, p<0.05), Table 2 . However, the correlation between Hcy and ALT, TBIL were not statistically significant in any group (p>0.05), Figure 2 .
Discussion
The pathogenesis of hepatitis B is an inflammation mediated by immune over-expression, mainly the imbalance between Thl/Th2 [9, 10] . The damage of hepatic tissue is due to the immune system being sensitized by HBV, which stimulates the immune system, participates in host immune defense response, and produces corresponding antibodies and/or cellular non-specific immune response [11] [12] [13] [14] . The immune system not only clears HBV but also attacks hepatic cells with the HBV antigen on their surface, which is the main cause of apoptosis of hepatic cells and inflammation of liver tissue. The liver is an important organ of Hcy metabolism. Hepatitis B and other liver diseases can affect Hcy metabolism and thereafter cause serum Hcy level changes. Several publications have evaluated the correlation of serum Hcy and HBV infection [15, 16] . Wang et al. [17] evaluated the correlation between Hcy and severity of hepatitis and found close correlation between the changes of Hcy and severity of hepatitis B. Zhu et al.
[18] investigated serum Hcy as a prognostic biomarker for short-term mortality in HBVrelated acute-on-chronic liver failure patients and they found that serum Hcy level measured at admission may serve as a biomarker for 3-month mortality rate in patients with HBV-related acute-on-chronic liver failure. In this work, we evaluate the correlation between serum Hcy level and severity of chronic HBV hepatitis. We found that the serum Hcy level in healthy controls was significantly lower than that of hepatitis B patients. We also found that the more severe the hepatitis B the higher the serum Hcy was in hepatitis patients. This result indicated serum Hcy level in patients with hepatitis B reflected the degree of liver damage. Correlation analysis showed significant correlation between serum Hcy and AST in the moderate (r=0.43, p<0.05) and severe disease groups (r=0.63, p<0.05). However, the correlation between Hcy, and ALT, and Hcy and TBIL were not statistically significant in any group (p>0.05). The correlation analysis demonstrated that the serum Hcy partly correlated with the serum transaminase level.
in the control and hepatitis B groups which need further approval by large-scale prospective multicenter clinical studies relevant to serum Hcy and hepatitis B.
